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1
METHOD AND NETWORK SIDE DEVICE
FOR TRUNKING COMMUNICATION

FIELD OF THE INVENTION

The present invention relates to the field of communica-
tion, and in particular to method and network side device for
trunking communication in a digital trunking system.

BACKGROUND OF THE INVENTION

A trunking communication system refers to a dedicated
mobile communication system in which multiple users share
and dynamically use a group of radio channels, and the trunk-
ing communication system is mainly used for the command
and dispatch communication. The trunking communication
systems include analogue trunking systems and digital trunk-
ing communication systems. The Digital Mobile Radio
(DMR) trunking communication system based on the DMR
trunking protocol is a digital trunking communication sys-
tem. The current trunking communication system has the
shortcomings of low channel utilization ratio, low system
capacity, poor anti-interference performance and so on.

The frequency hopping communication technology, in
which the frequency hops in different frequency points
according to certain rules, has good anti-interference and
anti-capture capabilities, and is mainly used for military com-
munication. Civilian communication such as Bluetooth tech-
nology also uses frequency hopping communication. In view
of the shortcomings of the current trunking communication
system, introducing frequency hopping technology in the
DMR trunking communication system based on the DMR
protocol can improve the channel utilization ratio, greatly
enhance the system capacity, and has good anti-interference
capability.

One of the main difficulties in frequency hopping commu-
nication is design of the frequency hopping synchronization
algorithm. Frequency hopping synchronization must meet
the requirements that both sides of the communication have
the same hopping frequency table, the same frequency hop-
ping sequence, the same start and end time of hopping fre-
quency. It can be considered that the performance of fre-
quency hopping synchronization determines the performance
of frequency hopping communication system, and the design
of hopping synchronization is particularly important. The
current frequency hopping synchronization methods include
independent channel method, self-synchronization method
and synchronization prefix method. Independent channel
method is to utilize a separate physical channel for announc-
ing information needed for frequency hopping synchroniza-
tion; self-synchronization method is to extract a synchroni-
zation signal from the received information; and
synchronization prefix method is to send synchronization
messages (Time Of Date information, referred to as TOD
information) for frequency hopping synchronization with
variable frequency points selected from a matrix of frequency
points prior to sending information. The disadvantage of the
independent channel method is that it requires a separate
physical channel to send synchronization information and
confidentiality is poor, while the advantage is that the amount
of the transmitted synchronization information is large and
the synchronization establishing time is short; the self-syn-
chronization method can carry less synchronization informa-
tion and its synchronization establishing time is too long;
synchronization prefix method is a compromised scheme
with the drawback that the implementation is technically
difficult and thus the cost of the product is relatively high.
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Due to the fact that the frequency hopping synchronization
is the most basic synchronization in the frequency hopping
communication and failure in synchronization means com-
munication failure, it is needed to find a frequency hopping
synchronization method based on the variety of current syn-
chronization methods, which combines the characteristics of
the DMR trunking system, has low technical difficulty in
implementation and has good performance, thus enhancing
the overall technological content of products and product
quality.

At present, the frequency hopping communication tech-
nology is not utilized in the trunking communication system.
The frequency hopping methods of the digital frequency hop-
ping system now mainly include self-synchronization
method, synchronization prefix method and independent
channel method. In the self-synchronization method, syn-
chronization information is hide in information sequence
transmitted by a transmitter and is extracted by areceiver. The
specific implementations of the self-synchronization method
now include the FFT (Fast Fourier Transform) method and
the window sliding method. The FFT method performs FFT
operation in the medium frequency, and implements fre-
quency hopping synchronization by frequency points hop-
ping. The window sliding method performs operation to
implement frequency hopping synchronization through win-
dow sliding; synchronization prefix method sends synchro-
nization information (TOD information) for the frequency
hopping synchronization by using the frequency matrix
before sending information, and the receiver must capture the
synchronization information to perform synchronization
within a limited time period; independent channel method
uses a separate physical channel to announce information
required for frequency hopping synchronize.

In the self-synchronization method, the time for establish-
ing synchronization is long due to the large operation amount
and the long operation time, and the available information
amount that may be extracted is small; in the synchronization
prefix method, transmission power is lost because synchro-
nization information has to be sent for each communication,
and the receiver has to extract information quickly, incurring
high technical difficulty in implementation and poor conceal-
ment; the independent channel method requires a dedicated
physical channel, and confidentiality is not strong. Because
there is no trunking communication system using frequency
hopping technology, using any one of the above various syn-
chronization methods alone does not combine the character-
istics of the trunking communication system well.

SUMMARY OF THE INVENTION

In view of the drawbacks of long transmission time, small
information amount, poor confidentiality and difficult to
implement in the prior art, the present invention is to provide
a method and a network side device for trunking communi-
cation.

The technical solution by which the present invention
solves technical problems is:

providing a method for trunking communication, the
method including: in frequency hopping synchronization of
the trunking communication, sending a frequency hopping
synchronization information frame to a mobile terminal
intended for communication, where the frequency hopping
synchronization information frame includes frequency hop-
ping synchronization information.

Preferably, the frequency hopping synchronization infor-
mation includes a frequency hopping pattern number and
current system time information.
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Preferably, sending the frequency hopping synchroniza-
tion information frame to the mobile terminal intended for
communication includes: receiving, by a network side, a ser-
vice request sent from a first mobile terminal to establish a
traffic relationship with a second mobile terminal for the first
mobile terminal; notifying the second mobile terminal by the
network side; receiving, by the network side, acknowledge-
ment information in response to the notification, from the
second mobile terminal; and notifying, by the network side,
the first mobile terminal and the second mobile terminal to
receive the frequency hopping synchronization information
frame in a specified traffic channel, and sending, by the net-
work side, the frequency hopping synchronization informa-
tion to the first mobile terminal and the second mobile termi-
nal.

Preferably, after sending the frequency hopping synchro-
nization information frame to the first mobile terminal and the
second mobile terminal, the method further includes: notify-
ing, by the network side, the first mobile terminal and the
second mobile terminal to perform the frequency hopping
synchronization in accordance with a frequency hopping pat-
tern number and current system time information in the fre-
quency hopping synchronization information frame.

Preferably, sending the frequency hopping synchroniza-
tion information frame to the mobile terminal intended for
communication includes: receiving, by a network side, a ser-
vice request sent from a third mobile terminal as a member of
a call group to establish a traffic relationship with a fourth
mobile terminal for the third mobile terminal; announcing, by
the network side, a notification message to inform the third
mobile terminal and the fourth mobile terminal as members
of the call group to receive the frequency hopping synchro-
nization information frame in a specified traffic channel; and
switching, by the network side, to the traffic channel to send
the frequency hopping synchronization information frame to
the third mobile terminal and the fourth mobile terminal.

Preferably, after the network side switching to the traffic
channel to send the frequency hopping synchronization infor-
mation frame to the third mobile terminal and the fourth
mobile terminal, the method further includes: receiving, by
the network side, a service request of entering a call of the call
group sent by a fifth mobile terminal; verifying the fifth
mobile terminal and sending a notification message to the
fifth mobile terminal, by the network side, to inform the fifth
mobile terminal to receive the frequency hopping synchroni-
zation information frame in the specified traffic channel;
switching, by the network side, to the traffic channel to send
the frequency hopping synchronization information frame to
the fifth mobile terminal; and informing, by the network side,
the fifth mobile terminal of a frequency hopping pattern num-
ber and current system time information used by the call
group.

The present invention further provides a network-side
device, which includes: a frequency hopping synchronization
information sending unit for sending a frequency hopping
synchronization information frame to a mobile terminal
intended for communication in frequency hopping synchro-
nization of a trunking communication.

Preferably, the frequency hopping synchronization infor-
mation sending unit includes: a first request receiving sub-
unit for receiving a service request sent from a first mobile
terminal to establish a traffic relationship with a second
mobile terminal for the first mobile terminal; a first notifica-
tion sub-unit for notifying the second mobile terminal; a
response sub-unit for receiving from the second mobile ter-
minal acknowledgement information in response to the noti-
fication; and a first frequency hopping sending sub-unit for

15

35

40

45

4

notifying the first mobile terminal and the second mobile
terminal to receive the frequency hopping synchronization
information frame in a specified traffic channel, and for send-
ing the frequency hopping synchronization information
frame to the first mobile terminal and the second mobile
terminal.

Preferably, the frequency hopping synchronization infor-
mation sending unit includes: a second request receiving
sub-unit for receiving a service request sent from the third
mobile terminal as a member of a call group to establish a
traffic relationship with a fourth mobile terminal for the third
mobile terminal; a notification announcing sub-unit for
announcing a notification message to inform the third mobile
terminal and the fourth mobile terminal as members of the
call group to receive the frequency hopping synchronization
information frame in a specified traffic channel; and a second
frequency hopping sending sub-unit for switching to the traf-
fic channel to send the frequency hopping synchronization
information frame to the third mobile terminal and the fourth
mobile terminal.

Preferably, the frequency hopping synchronization infor-
mation sending unit further includes: a third request receiving
sub-unit for receiving a service request of entering a call of the
call group sent by a fifth mobile terminal; a second notifica-
tion sub-unit for verifying the fifth mobile terminal, and for
sending a notification message to the fifth mobile terminal to
inform the fifth mobile terminal to receive the frequency
hopping synchronization information in the specified traffic
channel; a third frequency hopping sending sub-unit for
switching to the traffic channel to send the frequency hopping
synchronization information to the fifth mobile terminal; and
an informing sub-unit for informing the fifth mobile terminal
of a frequency hopping pattern number and current system
time information used by the call group.

In implementing the technical solutions of the present
invention, the following beneficial effects may be achieved: a
combination of the synchronization prefix method and the
independent channel method is used to send the frequency
hopping information, thus the amount of transmitted syn-
chronization information is large and the time for establishing
synchronization is short; at the same time, the synchroniza-
tion information is encapsulated in a TOD format similar to
that in the synchronization prefix method, thus confidentiality
to a certain extent is provided; in addition, the trunking sys-
tem sends the frequency hopping information in a separate
traffic channel, thus the technical difficulty of implementa-
tion is not high.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is further explained with reference to
the accompanying drawings.

FIG. 1 is a relationship diagram of the frequency hopping
sequence and the TOD information according to an embodi-
ment of the present invention.

FIG. 2 is a diagram showing a frame format for a control
channel according to an embodiment of the present invention.

FIG. 3 is a diagram showing a format of an outbound burst
according to an embodiment of the present invention.

FIG. 4 is a diagram showing a format for CACH according
to an embodiment of the present invention.

FIG. 5 is a diagram showing a format for FHSB according
to an embodiment of the present invention.

FIG. 6 is a diagram showing a format for timing type
according to an embodiment of the present invention.
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FIG. 7 is a structure diagram of the data type definition in
the DMR protocol according to an embodiment of the present
invention.

FIG. 8 is a process diagram of a single call communication
according to an embodiment of the present invention.

FIG. 9 is a process diagram of a group call communication
according to an embodiment of the present invention.

FIG. 10 is a process diagram of a group cal conducted by a
deferred network entry member of a call group according to
an embodiment of the present invention.

FIG. 11 is a process diagram of a group call insertion
according to an embodiment of the present invention.

FIG. 12 is a process diagram of a group call conducted by
a deferred network entry member of a call group in a wireless
traffic channel according to an embodiment of the present
invention.

FIG. 13 is a process diagram of a group call insertion in a
wireless traffic channel according to an embodiment of the
present invention.

FIG. 14 is a flow chart showing the method provided by an
embodiment of the present invention being applied to the
single call process.

FIG. 15 is a flow chart showing the method provided by an
embodiment of the present invention being applied to the
group call process.

FIG. 16 is a schematic diagram showing the structure of the
network side device according to an embodiment of the
present invention.

FIG. 17 is a schematic diagram showing the structure of the
frequency hopping synchronization information sending unit
according to an embodiment of the present invention.

FIG. 18 is a schematic diagram showing the structure of
another frequency hopping synchronization information
sending unit according to an embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

In order to make the object, the technical solutions and
advantages of the invention clearer, the invention is explained
in detail below in conjunction with the specific embodiments
and the drawings. It should be understood that the specific
embodiments described herein are only to explain the present
invention, and not used to limit the present invention.

The present invention provide a method and a network side
device for trunking communication, which are featured in
sending a frequency hopping synchronization information
frame to a mobile terminal intended for communication in the
frequency hopping synchronization of the trunking commu-
nication, where the frequency hopping synchronization infor-
mation frame includes frequency hopping synchronization
information. A combination of the synchronization prefix
method and the independent channel method is used to send
the frequency hopping information, thus the amount of trans-
mitted synchronization information is large and the time for
establishing synchronization is short; at the same time, the
synchronization information is encapsulated in a TOD format
similar to that in the synchronization prefix method, thus
confidentiality to a certain extent is provided; in addition, the
trunking system sends the frequency hopping information in
a separate traffic channel, thus the technical difficulty of
implementation is not high. The technical solutions of the
present invention are explained in detail in conjunction with
the specific embodiments and the drawings.

In an embodiment of the present invention, a information
frame, which is defined as a frequency hopping synchroniza-
tion information frame, is sent to members (mobile terminals)
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6

intended for communication in a separate traffic channel. The
frequency hopping synchronization information frame
includes frequency hopping synchronization information.
The {frequency hopping synchronization information
includes a frequency hopping pattern number and current
system time information. The method can unify initial syn-
chronization, service synchronization and deferred-network-
entry synchronization of the frequency hopping. The fre-
quency hopping synchronization information is transmitted
in frame, so it is necessary to define the frequency hopping
synchronization information frame, in order to identify the
frame and extract the frequency hopping synchronization
information from the frequency hopping synchronization
information frame.

In the present embodiment, the frequency hopping syn-
chronization information includes the frequency hopping pat-
tern number (PHPN) and the current system time information
(or Time Of Date information). Because each group of suc-
cessful calls occupies a frequency hopping pattern and dif-
ferent calls use different frequency hopping patterns (other-
wise collisions may occur), each mobile terminal stores all
the hopping pattern groups of the system, and then reads a
frequency hopping pattern according to the frequency hop-
ping pattern number assigned by the system to make the
phone call; however, with the frequency hopping pattern
number one can only know which frequency hopping pattern
is used, while the time for both communication parties (for
the single call) or even multiple parties (for the group call) to
start frequency hopping is still uncertain, and therefore
through sending the current system time information to the
members (mobile terminals) which have successfully entered
the network and have applied for communication so as to
calibrate the specific hopping starting time for the two parties
or multiple parties of communication, the frequency hopping
synchronization is achieved. The mapping between the fre-
quency hopping pattern numbers as well as the TOD infor-
mation and the frequency hopping sequences is shown in F1G.
1.

The frequency hopping synchronization information
frame format is described in detail as follows:

From DMR trunking protocol, it is known that the DMR
uses 4FSK modulation and the code element rate is 4800
Hz/s;the DMR uses TDMA (Time Division Multiple Access)
mode, in which a TDMA frame is divided into two time slots
with each slot being 30 ms. Therefore, in each time slot there
are 144 code elements, i.e. 288 bits. The outbound channel
frame format defined in the DMR trunking protocol is shown
in FIG. 2. It can be seen from FIG. 2 that for each time slot, a
portion of 2.5 ms is retained as CACH (Common Announce-
ment Channel) unit for performing channel management and
low-speed data transmission, which occupies a total of 24
bits, and the rest of the time slot, which occupies 264 bits, is
used to transmit data information, i.e., the outbound burst
shown in FIG. 2. The format for the outbound burst is shown
in FIG. 3. Each of the data units in the outbound channel
frame format is defined in detail as follows.

The CACH unit, which occupies a portion of 2.5 ms in a
time slot of the control channel, i.e., a total of 24 bits, is used
for channel management and low-speed signal transmission
and has a format as shown in FIG. 4. It can be seen from FIG.
4 that the first 4 bits of the 24 bits are information bits for
providing control information, and the 3 bits that follows are
check bits. The 4 information bits and the 3 check bits are
collectively called “TDMA access channel type” bits. As
shown in the figure, “AT” bits indicate whether the next
inbound burst is idle or busy, “TC” bits indicate whether the
TDMA logical channel for the next inbound and outbound
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bursts is logical channel 1 or logical channel 2; “L.CSS”
indicates the location of the current frame in a series of
frames, mainly representing the location of the current frame
in the multi-data-frame transmission. The first 7 bits is pro-
tected by use the Hamming (7, 4) coding. In this embodiment,
as can be seen from FIG. 3, in each time slot, besides the 24
bits defined as the CACH unit, the remaining 264 bits are
divided into three parts: 48 bits are used to define frame
synchronization pattern, 20 bits are used to define the slot
type; and the remaining 196 bits are used to carry the fre-
quency hopping synchronization information. It can be seen
from FIG. 3 that in order to enhance anti-interference perfor-
mance and error correction capability for data transmission,
the frequency hopping synchronization information is actu-
ally formed by performing BPTC (block data standard cod-
ing) (196, 96) on a combination of a 80-bit frequency hopping
synchronization information block (FHSB) plus 16-bit CRC
(cyclic redundancy check code) code protection and then
performing interleaving on the resultant. In fact, only the
FHSB is used for the transmission of the frequency hopping
synchronization information. According to actual needs, the
FHSB ofthe present embodiment is shown in FIG. 5, in which
the numbers in brackets indicate the number of occupied bits.
The FHSB format is shown in FIG. 5, and is for the following
reasons:

1. Two bytes of CRC codes are added at the end of the data
to improve the anti-interference performance.

2. The entire bandwidth of the DMR is 70 MHz, the band-
width of each channel is 12.5 kHz, i.e., a total number of the
frequency hopping points is 5600. Base on the hopping rate of
30 ms/hop for the current system and the mapping between
the TOD information and the frequency hopping pattern
shown in FIG. 1, the TOD counter increments by 1 for each
hop and only 13 bits are needed for the total of 5600 frequency
hopping points. Therefore, as shown in FIG. 5, 13 bits of TOD
information are adequate to represent the time information of
the current frequency hopping system.

3. Because of the total of 5600 frequency hopping points,
the collection of different frequency hopping patterns gener-
ated with these frequency points according to a certain algo-
rithm is large. 16 bits for representing the frequency hopping
pattern number are capable of representing 65536 different
frequency hopping patterns and are capable of providing
65536 groups of calls for the ideal case of each group utilizing
one pattern, which is sufficient for the current trunking com-
munication and can be expanded as required in the future.

4. Three bits are used as the frequency hopping synchro-
nization information frame number, such as “blockfollow”
shown in FIG. 5, which functions to mark timing in re-trans-
mitting the frequency hopping synchronization information
frame to improve reliability. With such a definition, at most 8
frequency hopping synchronization information frames may
be re-transmitted.

5. the remaining 48 bits are reserved for future expansion.

In the embodiment of the present invention, this data unitis
used to indicate the type of the slot, which has a total of 20
bits. This data unit is only applicable for data frame and
control frame, and the specific format is shown in FIG. 6. The
“data type” portion indicates the slot type, the definition of
which is shown in FIG. 7; the last 12 check bits are Golay (20,
8) encoded (Golay coding is a binary or cyclic binary encod-
ing). In the frequency hopping synchronization information
frame, with reference to the existing DMR protocol (FIG. 7),
the reversed binary data“1111” is used to indicate that the slot
type is the frequency hopping synchronization information
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frame (FHSB) type, and the rest is consistent with the defi-
nition of the outbound channel frame specified by the DMR
trunking protocol.

The frame synchronization pattern is used by the receiver
to perform frame synchronization, and has a total 0of 48 bits. In
the DMR protocol, 7 different synchronization patterns are
defined for different frames, and are respectively used by the
receiver to identify the voice frame, the data frame and so on.
The data frame synchronization pattern of the outbound chan-
nel for the base station is used as the frame synchronization
pattern of the frequency hopping synchronization channel
information frame.

The method of sending a frequency hopping synchroniza-
tion information frame to a mobile terminal intended for
communication in the frequency hopping synchronization of
the trunking communication is described in detail by taking a
single call and a group call as examples.

In embodiment 1, the above method is implemented in a
single call. As shown in FIG. 14, the method includes the
following steps:

1401, the network side receiving a service request sent
from a first mobile terminal {MS (A)} to establish a traffic
relationship with a second mobile terminal{MS (B)} for the
first mobile terminal;

1402, the network side notifying the second mobile termi-
nal;

1403, the network side receiving from the second mobile
terminal acknowledgement information in response to the
notification; and

1404, the network side notifying the first mobile terminal
and the second mobile terminal to receive the frequency hop-
ping synchronization information frame in a specified traffic
channel, and sending the frequency hopping synchronization
information to the first mobile terminal and the second mobile
terminal.

In a further embodiment, the method further includes the
step: 1405, the network side notifying the first mobile termi-
nal and the second mobile terminal to perform frequency
hopping synchronization in accordance with the frequency
hopping pattern number and the current system time infor-
mation in the frequency hopping synchronization informa-
tion frame.

The specific application of the embodiment 1 and its fur-
ther embodiment is described in the following. The process
for two mobile stations (MSs) to establish a call is shown in
FIG. 8. The two mobile stations, MS(A) (the first mobile
terminal) and MS(B) (the second mobile terminal), both lis-
ten on TSCC (Trunk Station Control Channel). MS(A)
acquires a voice service to the MS(B). Before the TSCC
allocates a traffic channel, the system (the network side)
checks whether the MS(B) can be contacted and whether
MS(B) expects to try the call. If MS (B) sends an acknowl-
edgement of agreement (i.e., MS (B) will accept the call), the
system (i.e., the network side) will allocate a frequency hop-
ping pattern for the call to perform frequency hopping com-
munication. Specific process is described as follows:

The TDMA channel 2 is assigned as the TSCC. The TDMA
channel 1 is idle. MS(A) sends a service request at a specified
time point, for example, at the “A” point as shown in FIG. 8.
The TSCC sends AHOY PDU (Protocol Data Unit) at the “B”
point for addressing the MS(B) and requires an acknowledge-
ment from MS(B). MS(B) sends the acknowledge at the “C”
point.

At the “D” point, TSCC sends “CHAN GRANT” for
addressing the MS(A) and MS(B), and the channel informa-
tion unit included in the “CHAN GRANT” will guide the
MS(A) and MS(B) to the specified traffic channel for receiv-
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ing the frequency hopping synchronization information
frame; after sending “CHAN GRANT”, the system switches
to the traffic channel specified by “CHAN GRANT” to send
the frequency hopping synchronization information frame to
the MS(A) and MS (B), informing MS(A) and MS(B) to
perform the frequency hopping synchronization according to
the allocated frequency hopping pattern number and the cur-
rent TOD information, as shown at the “F” point of FIG. 8.

After sending the frequency hopping synchronization
information frame, both MSs (terminals) are switched to the
frequency point specified in the frequency hopping synchro-
nization information frame to perform the frequency hopping
communication. As seen from FIG. 8, the shortest time for
establishing a single call is 270 ms. In the drawing, ALOHA
is an invitation, ACK: is an acknowledgement, and AHOY is
a wireless page.

In a further embodiment, in order to improve the reliability
of'the frequency hopping synchronization, the same “CHAN
GRANT” and frequency hopping synchronization informa-
tion frame can be sent repeatedly at scheduled time points,
such as the “E”, “G” points shown in the dashed boxes in the
FIG. 8.

In embodiment 2, the method is implemented in a group
call process. As shown in FIG. 15, the method includes the
following steps:

1501, the network side receiving a service request sent
from a third mobile terminal as a member of a call group to
establish a traffic relationship with a fourth mobile terminal
for the third mobile terminal;

1502, the network side announcing a notification message
to inform the third mobile terminal and the fourth mobile as
members of the call group to receive the frequency hopping
synchronization information frame in the specified traffic
channel; and

1503, the network side switching to the traffic channel to
send the frequency hopping synchronization information
frame to the third mobile terminal and the fourth mobile
terminal.

In a further embodiment, in order to achieve an insertion
into the group call, which means that someone who is not
member of the call group temporarily wants to join the group
call, the method further includes:

1504, the network side receiving a service request sent
from a fifth mobile terminal for entering a call of the call
group;

1505, the network side verifying the fifth mobile terminal,
and sending a notification message to the fifth mobile termi-
nal to inform the fifth mobile terminal to receive the fre-
quency hopping synchronization information frame in the
specified traffic channel;

1506, the network side switching to the traffic channel and
sending the frequency hopping synchronization information
frame to the fifth mobile terminal; and

1507, the network side informing the fifth mobile terminal
of the frequency hopping pattern number and the current
system time information used by the call group.

The specific application of the embodiment 2 and its fur-
ther embodiment is described in the following:

The process for the group call is shown in FIG. 9. MS(A)
(the third mobile terminal) requests for a group call, and the
MS(B) (the fourth mobile terminal) is a member of the same
call group with MS(A). For the group call there is no need to
check the validity of the MS(B) that is already within the
wireless coverage, so it is needed to check MS(B) and reply as
for the single call. Rather, “CHAN GRANT” is directly
announced to the MS(B), so as to inform members of the call
group to receive the frequency hopping synchronization
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frame in the specified traffic channel, as shown at the “B”
point of FIG. 9; then, the system (the network side) switches
to the traffic channel specified by “CHAN GRANT” to send
the frequency hopping synchronization frame, as shown at
the “D” point in FIG. 9; in order to improve reliability,
“CHAN GRANT” and the frequency hopping synchroniza-
tion information frame can be sent repeatedly, as shown by
the dashed boxes in FIG. 9. Thus the shortest time for estab-
lishing a group call is 150 ms. After sending the frequency
hopping synchronization information frame, the members of
the call group can switch to the specified frequency hopping
pattern to perform the frequency hopping communication.
Unlike the single call, in the group call, the system (the
network side) controls the channel to announce “CHAN
GRANT” information with a certain period, and informs the
deferred network entry member of the call group to receive
the frequency hopping synchronization information frame in
the specified traffic channel for communication.

There are two cases for dealing with the deferred network
entry member in the group call. In one case, the deferred
network entry member is originally the member of the call
group, and the member may receive the frequency hopping
synchronization information frame in the specified traffic
channel by receiving the “CHAN GRANT” regularly
announced by the receiving system to enter the call group for
making calls. In this case, the establishing time for entering
the group call is at least 90 ms. As shown in FIG. 10, the
dashed boxes in the FIG. 10 are optional, which represent
“CHAN GRANT” and the frequency hopping synchroniza-
tion information frames repeatedly transmitted for the pur-
pose of reliability. However, in the repeated sending of the
frequency hopping synchronization information frame, since
the synchronization frame includes the current frequency
point (TOD information) of the call group and the frequency
point is varied, each time the current frequency point for
sending the frequency hopping information synchronization
frame should be changed correspondingly while the fre-
quency hopping pattern is constant.

The other case is the group call insertion, in which some-
one who is not the member of the call group temporarily
wants to join the group call. The process of entering the group
call is shown in FIG. 11.

The MS(C) (the fifth mobile terminal) sends a service
request for entering the call of the call group at a specified
time, for example, at the “M” point as shown in FIG. 11.

After the system checks the authority of MS(c), the system
directly sends “CHAN GRANT” to the MS(C) on the control
channel, and informs the MS(C) to receive the frequency
hopping synchronization frame information frame in the
specified traffic channel, as shown at the “N” point of FIG. 10.

The system switches to the traffic channel specified by
“CHAN GRANT” to send the frequency hopping synchroni-
zation information, informs the MS (C) the frequency hop-
ping pattern and the current TOD used by the call group, as
shown at “P” point of FIG. 10.

Therefore, for the group call insertion, the minimum time
for completing the frequency hopping synchronization and
establishing the group call is 150 ms.

The same “CHAN GRANT” and frequency hopping frame
can be sent repeatedly to the MS(C) in order to ensure reli-
ability, as shown in the dashed boxes of FIG. 10. It should be
noted that in the repeated sending of the frequency hopping
synchronization information frame, since the synchroniza-
tion frame includes the current frequency point (TOD infor-
mation) of the call group and the frequency point is varied,
each time the current frequency point for sending the fre-
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quency hopping information synchronization frame should
be changed correspondingly while the frequency hopping
pattern is constant.

For a particular case that the traffic channel has been occu-
pied when the deferred-network-entry member (including
member for group call insertion) applies to join the call of the
call group, it is impossible to send the frequency hopping
synchronization frame through the traffic channel and in this
case the frequency hopping synchronization frame is sent
through the control channel. The deferred-network-entry user
who is originally the member of the call group continues to
wait for receiving the frequency hopping synchronization
frame on the control channel after receiving the “CHAN
GRANT” announced by the system on the control channel, as
shown in FIG. 12; and for the group call insertion, the process
of the group call is shown in FIG. 13. In the particular case
that there is no idle channel, the channel number in “CHAN
GRANT” is an invalid channel number of binary “0000 0000
0000”. In this way, it is ensured that the conventional non-
frequency-hopping terminal does not process the “CHAN
GRANT” after receipt of the “CHAN GRANT” so as not to
interfere with the control channel, while the frequency hop-
ping terminal in receipt of this channel number in “CHAN
GRANT” is able to identify that there is no traffic channel is
available at this time and the terminal has to wait for receiving
the frequency hopping synchronization frame on the control
channel.

The embodiment of the present invention also provides a
network side device. The network side device can be a base
station, a server or other network side devices of the network
system. As shown in FIG. 16, the network side device 106
includes:

a frequency hopping synchronization information sending
unit 160 for sending a frequency hopping synchronization
information frame to a mobile terminal intended for commu-
nication in the frequency hopping synchronization of trunk-
ing communication.

In a further embodiment, as shown in FIG. 17, the fre-
quency hopping synchronization information sending unit
160 further includes:

A first request receiving sub-unit 161 for receiving a ser-
vice request sent from a first mobile terminal to establish a
traffic relationship with a second mobile terminal for the first
mobile terminal; a first notification sub-unit 162 for notifying
the second mobile terminal; a response sub-unit 163 for
receiving from the second mobile terminal acknowledgement
information in response to the notification; and a first fre-
quency hopping sending sub-unit 164 for notifying the first
mobile terminal and the second mobile terminal to receive the
frequency hopping synchronization information frame in the
specified traffic channel, and for sending the frequency hop-
ping synchronization information to the first mobile terminal
and the second mobile terminal.

In another further embodiment, as shown in FIG. 18, the
frequency hopping synchronization information sending unit
160 further includes: a second request receiving sub-unit 165
for receiving a service request sent from the third mobile
terminal as a member of a call group to establish a traffic
relationship with a fourth mobile terminal for the third mobile
terminal; a notification announcing sub-unit 166 for announc-
ing a notification message to inform the third mobile terminal
and the fourth mobile terminal as members of the call group
to receive the frequency hopping synchronization informa-
tion frame in a specified traffic channel; a second frequency
hopping sending sub-unit 167 for switching to the traffic
channel and for sending the frequency hopping synchroniza-
tion information frame to the third mobile terminal and the
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fourth mobile terminal. In a further embodiment, the fre-
quency hopping synchronization information sending unit
160 further includes: a third request receiving sub-unit 168
for receiving a service request of entering a call of the call
group sent by a fifth mobile terminal; a second notification
sub-unit 169 for verifying the fifth mobile terminal and for
sending the notification message to the fifth mobile terminal
to inform the fifth mobile terminal to receive the frequency
hopping synchronization information frame in the specified
traffic channel; a third frequency hopping sending sub-unit
170 for switching to the traffic channel and for sending the
frequency hopping synchronization information frame to the
fifth mobile terminal; an informing sub-unit 171 for inform-
ing the fifth mobile terminal of frequency hopping pattern
number and the current system time information used by the
call group.

The embodiments described above are only preferred
embodiments of the present invention, and are not used to
limit the present invention. Any modifications, equivalents
and alterations made within the spirit and principle of the
present invention fall in the protection scope of the present
invention.

What is claimed is:

1. A method for trunking communication, comprising: in
frequency hopping synchronization of the trunking commu-
nication, guiding a mobile terminal intended for communica-
tion from a control channel to a specified traffic channel for
receiving a frequency hopping synchronization information
frame, switching to the specified traffic channel and sending
the frequency hopping synchronization information frame on
the specified traffic channel to the mobile terminal intended
for communication, wherein the frequency hopping synchro-
nization information frame comprises frequency hopping
synchronization information, wherein frequency hopping
synchronization information further comprises a frequency
hopping pattern number and a current system time informa-
tion.

2. The method for trunking communication according to
claim 1, wherein sending the frequency hopping synchroni-
zation information frame to the mobile terminal intended for
communication comprises:

receiving, by a network side, a service request sent from a

first mobile terminal to establish a traffic relationship
with a second mobile terminal for the first mobile termi-
nal;

notifying the second mobile terminal by the network side;

receiving, by the network side, acknowledgement informa-

tion in response to the notification, from the second
mobile terminal; and

notifying, by the network side, the first mobile terminal and

the second mobile terminal to receive the frequency
hopping synchronization information frame in the
specified traffic channel, and sending, by the network
side, the frequency hopping synchronization informa-
tion to the first mobile terminal and the second mobile
terminal.

3. The method for trunking communication according to
claim 2, wherein after sending the frequency hopping syn-
chronization information to the first mobile terminal and the
second mobile terminal, the method further comprises:

notifying, by the network side, the first mobile terminal and

the second mobile terminal to perform the frequency
hopping synchronization in accordance with the fre-
quency hopping pattern number and current system time
information in the frequency hopping synchronization
information frame.
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4. The method for trunking communication according to
claim 1, wherein sending the frequency hopping synchroni-
zation information frame to the mobile terminal intended for
communication comprises:

receiving, by a network side, a service request sent from a

third mobile terminal as a member of a call group to
establish a traffic relationship with a fourth mobile ter-
minal for the third mobile terminal;

announcing, by the network side, a notification message to

inform the third mobile terminal and the fourth mobile
terminal as members of the call group to receive the
frequency hopping synchronization information frame
in the specified traffic channel; and

switching, by the network side, to the traffic channel to

send the frequency hopping synchronization informa-
tion frame to the third mobile terminal and the fourth
mobile terminal.
5. The method for trunking communication according to
claim 4, wherein after switching by the network side to the
traffic channel to send the frequency hopping synchronization
information frame to the third mobile terminal and the fourth
mobile terminal, the method further comprises:
receiving, by the network side, a service request of entering
a call of the call group sent by a fifth mobile terminal;

verifying the fifth mobile terminal and sending a notifica-
tion message to the fifth mobile terminal, by the network
side, to inform the fifth mobile terminal to receive the
frequency hopping synchronization information frame
in the specified traffic channel;

switching, by the network side, to the traffic channel to

send the frequency hopping synchronization informa-
tion frame to the fifth mobile terminal; and

informing, by the network side, the fifth mobile terminal of

the frequency hopping pattern number and current sys-
tem time information used by the call group.

6. A network side device, comprising: a frequency hopping
synchronization information sending unit for guiding a
mobile terminal intended for communication from a control
channel to a specified traffic channel for receiving a frequency
hopping synchronization information frame, switching to the
specified traffic channel and sending the frequency hopping
synchronization information frame on the specified traffic
channel to the mobile terminal intended for communication
in frequency hopping synchronization of a trunking commu-
nication, wherein the frequency hopping synchronization
information frame comprises frequency hopping synchroni-
zation information, wherein frequency hopping synchroniza-
tion information further comprises a frequency hopping pat-
tern number and a current system time information.

7. The network side device according to claim 6, wherein
the frequency hopping synchronization information sending
unit comprises:
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a first request receiving sub-unit for receiving a service
request sent from a first mobile terminal to establish a
traffic relationship with a second mobile terminal for the
first mobile terminal;

a first notification sub-unit for notifying the second mobile
terminal;

a response sub-unit for receiving from the second mobile
terminal acknowledgement information in response to
the notification; and

a first frequency hopping sending sub-unit for notifying the
first mobile terminal and the second mobile terminal to
receive the frequency hopping synchronization informa-
tion frame in the specified traffic channel, and for send-
ing the frequency hopping synchronization information
frame to the first mobile terminal and the second mobile
terminal.

8. The network side device according to claim 6, wherein
the frequency hopping synchronization information sending
unit comprises:

a second request receiving sub-unit for receiving a service
request sent from the third mobile terminal as a member
of a call group to establish a traffic relationship with a
fourth mobile terminal for the third mobile terminal;

a notification announcing sub-unit for announcing a noti-
fication message to inform the third mobile terminal and
the fourth mobile terminal as members of the call group
to receive the frequency hopping synchronization infor-
mation frame in the specified traffic channel; and

a second frequency hopping sending sub-unit for switching
to the traffic channel to send the frequency hopping
synchronization information frame to the third mobile
terminal and the fourth mobile terminal.

9. The network side device according to claim 8, wherein
the frequency hopping synchronization information sending
unit further comprises:

a third request receiving sub-unit for receiving a service
request of entering a call of the call group sent by a fifth
mobile terminal;

a second notification sub-unit for verifying the fifth mobile
terminal, and for sending a notification message to the
fifth mobile terminal to inform the fifth mobile terminal
to receive the frequency hopping synchronization infor-
mation in the specified traffic channel;

a third frequency hopping sending sub-unit for switching
to the traffic channel to send the frequency hopping
synchronization information to the fifth mobile termi-
nal; and

an informing sub-unit for informing the fifth mobile termi-
nal of the frequency hopping pattern number and the
current system time information used by the call group.
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